Introduction {#sec1-1}
============

Adolescence is period of significant growth spurt and maturation. WHO defines adolescence from age 10^th^ to 19^th^ year. In India, different policies and programs define adolescents differently. While the Integrated Child Development Services (ICDS) program considers adolescents between 11 to 18 years, as per the Draft Youth policy, adolescents are considered in age group of 13 to 19 years.

Maharashtra over the past two decades has achieved spectacular economic growth but has fared poorly in human development indicators and health outcomes. Also, the economic development has not been uniform across regions in the state.([@ref1]) Large-scale surveys reveal sharp regional and rural-urban inequalities in health outcomes, with the rural population bearing the burden of mortality, morbidity, and under-nutrition disproportionately. The prevalence of under-nutrition amongst children has remained unacceptably high, and it was higher in rural areas (42%) than in urban areas (32%).([@ref2]) However, we are not aware of any studies that have examined the issue of under-nutrition amongst the adolescents in rural areas of Vidarbha region of Maharashtra, which continues to be one of the most economically distressed regions of the country because of the severe agrarian crisis faced by the people during the last decade. In view of this, the present study makes an attempt to investigate the levels and differentials of under-nutrition among adolescents in agrarian crises-affected area in Maharashtra.

Materials and Methods {#sec1-2}
=====================

The study used data from the Vidarbha Livelihood project's baseline survey. The survey collected information on the morbidity profile and nutritional profile of young children, adolescents, and women of reproductive age group and household consumption expenditure information. A sample of 71 villages of the 320 villages proposed for the implementation of the project was selected, and the selected villages were categorized based on 2001 census households into two groups, villages with less than 500 households and villages with more than 500 households. Villages with less than 500 households were merged with neighboring villages. Then, systematic random sampling was performed. The data was collected during August-November 2009 in 6 districts namely, Akola, Amravati, Buldhana, Washim, Wardha, and Yavatmal considered highly economically distressed. The study comprised of 3602 adolescents, out of which 1789 are boys and 1813 are girls aged between 13 to 19 years. For measuring under-nutrition, z-scores BMI for age (BAZ) was used to assess thinness. Criteria for assessment of under-nutrition are as follows: The adolescents between −2 to −3 standard deviation of z-score are categorized as thin, and adolescents below −3 standard deviation of z-score were severely thin.

Statistical techniques {#sec2-1}
----------------------

The analysis was comprised of two stages. First, bivariate analysis was undertaken to determine the differences in prevalence of under-nutrition, by individual as well as household socio-economic characteristics. Chi-square analysis was conducted to identify statistical significance. Second, multivariate binary logistic regression model was performed to study independent effects of predictor variables. Variables found associated in binary analysis with prevalence of under-nutrition were included in multivariate logistic regression model. The analysis was carried out in SPSS version 15.

Results {#sec1-3}
=======

Results of bi-variate analysis {#sec2-2}
------------------------------

Prevalence of thinness amongst adolescents is described in [Table 1](#T1){ref-type="table"}. Inverse relationship was observed between age and prevalence of under-nutrition. Interestingly, the results suggest that the prevalence of thinness among boys (60%) was more than girls (40%), and the difference is statistically significant. Shahabuddin *et al*., (2000) also reported that boys were affected more than the girls in Bangladesh.
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As expected, the prevalence of under-nutrition was found to be lowest amongst the adolescents from highest annual per capita consumption expenditure (APCCE) quartile (45%) and highest (53%) amongst adolescents belonging to lowest APCCE quartile. Surprisingly, the analysis indicates that prevalence of under-nutrition was higher amongst adolescents belonging to 'others' (56%) category followed by SC and ST (51%), OBCs (50%), and 45% amongst De Notified Tribes (DNTS). The prevalence of under-nutrition was found to be higher amongst adolescents where the head of the household was not employed (53%) and lowest amongst adolescents whose occupation was included amongst 'others' (45%).

We also analyzed the differences by districts as level of economic development and health outcomes are expected to vary across districts. It was found that prevalence of thinness was highest in Akola (52%) and Buldhana (52%) followed by Yavatmal (51%), Amravati (50%), Wardha (46%), and Washim (45%). When prevalence of under-nutrition was compared in types of families, the prevalence of under-nutrition appeared to be higher in nuclear families (51%) and lowest in couple less families (42%). Prevalence of under-nutrition was 46% in joint families.

Results of multivariate analysis {#sec2-3}
--------------------------------

[Table 2](#T2){ref-type="table"} presents odds ratios of multivariate logistic regression analysis for adolescents. Results from multivariate analysis show that age of adolescents had significant effects on the risk of being undernourished. Gender differentials were observed, the boys were 2.4 times more likely to be thin than their female counter parts. Interestingly, NMMB survey also found that a higher percentage of adolescent girls was consuming adequate amounts of protein and energy than adolescent males.([@ref3])
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The annual per capita consumption expenditure (APCCE) was chosen as an indicator for measuring the economic status of the household; the analysis suggests a negative relationship between APCCE and under-nutrition. The likelihood of being undernourished was 30% higher amongst adolescents from bottom two APCCE quartiles than adolescents from highest APCCE quartile.

Caste, religion, and region were not found to be significant predictors after controlling for other socio-economic variables. However, the effect of type of family was significant with a lower likelihood of under-nutrition amongst couple less families than in joint families.

Discussion {#sec1-4}
==========

The overall prevalence of thinness and severe thinness amongst adolescents was 27% and 23%, respectively. Notably, the rate of severe thinness was significantly higher in early adolescence period. This is in consonance with the findings of previous studies.([@ref4][@ref5])

From the statistical analysis, it emerges that there is significant evidence of socio-economic inequalities in the prevalence of under-nutrition amongst adolescent population in the study areas. Hence, clear strategies with nutrition budget are necessary to target this population with the objective of reducing the incidence and disparity in under-nutrition amongst different sections of adolescent population in the agrarian crises-affected areas of Vidhrabha.
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